Auxin transport and signaling enforce stomatal patterning as well as the size of their stem cell compartment in Arabidopsis. But it remains unknown whether this regulation is also existed in other species. We use Nicotiana as an example to analysis the function of auxin transport inhibitor NAP and BFA on its stomatal developement on the epidermis of cotyledon taking Arabidopsis as control. Here we report that there is an inter-specific difference between Nicotiana and Arabidopsis under exogerous auxin inhibitors (NPA and BFA) treatment in stomatal development. No stomatal development defect can be detected in Nicotiana treated with NPA and BFA under the same concentration which can induce patterning and morphogenesis abnormality of stoma in Arabidopsis.
INTRODUCTION
Auxin widely regulates plant development, such as by coordinating the placement and patterning of organs and cells, most of this research were based on the model plant, Arabidopsis, for its small and completely sequenced genome [1, 2, 3, 4, 5, 6, 7] . In Nicotiana, auxin aslo regulate cell division, polarity formation, seed germination as well as stomata movement [8, 9, 10] . Recently Le et al reported auxin transport and signaling regulate stomatal patterning and development in Arabidopsis [11] , But it remains unknown whether this regulation mechanism is also existed in other species. Use Nicotiana as subject, effect of auxin transport inhibitor NAP [12, 13] and BFA [14, 15] on its stomatal developement was analyzed to compare with Arabidopsis.
MATERIAL AND METHODS

Plants and Growth Conditions
All experiments described in this study involve Arabidopsis thaliana ecotype Columbia(col-0) and Nicotiana tabacum (K326) . Arabidopsis thaliana and Nicotiana tabacum were grown at 24℃ in 1/2 MS agar plates in incubator with 12-hr-light/12-hr-dark cycles, and specific stages of rosette leaves were used.
ChemicalTreatment
Seedling were grown in three types culture plates; all obtained from Sigma-Aldrich NPA(Sigma 33371)and BFA(Beyotime S1536, Geldner et al., 2001)were dissolved in DMSO and used at final concentration of 20 µM, and as a control, the same volume of DMSO was added.
Microscopy
For observation by bright-field microscopy, seedling were analysed using an BSK41 compound light microscope(Olympus Instruments).
Quantification
For quantification of pavement cells and stomata, calculation of the stomata/stomatal index on the 4th day of the culture in Arabidopsis thaliana, and on the 6th day of the culture in Nicotiana tabacum. Calculating the germination rate every day from the 3rd to 5th day of the culture in Arabidopsis thaliana, from 5th to7th day in Nicotiana tabacum. Calculating the rate of gravitropism on 6th day of the culture in Arabidopsis thaliana, on 6th day of the culture in Nicotiana tabacum.
RESULT
Effect of NPA and BFA on Seed Germination Rate of Both Species
For Arabidopsis, 20uM NPA and BFA treatment have seldom effect on their seed germination. But they do prolong the time needed for seed germination in Nicotiana. As showing in figure1, both kind of seeds are germinated mainly on 6days after planting on the MS medium. More than 84% of the seeds were germinated with or without NPA and BFA treatment in Arabidopsis, while only 19.24% and 75.73% were germinated in Nicotiana with BFA and NPA treatment respectively. Compared with its untreated control, BFA dramatically decreased the seed germination rate of Nicotiana, which means its seed is more sensitive to BFA than that of Arabidopsis, and more sensitive to BFA than to NPA. Thus auxin polar transport during seed germination is essential to Nicotiana since the fungal toxin Brefeldin A disrupts PIN recycling, and thus auxin transport, by inhibiting ARF-GEF activity. 
Effect of NPA and BFA on Root Development of Both Species
In both species, defect of gravity tropism in 7days seedlings after planting were detected without obvious difference between two species. As showing in Figure2, BFA has more severe effect on this than NPA, both decrease intensively the rate of normal seedlings with down-forward roots grown on the vertical MS plates. Also, same inhibition effect on root elongation and lateral root formation were detected in both species seedlings. 
Effect of NPA and BFA on Stomatal Development of Both Species
We then monitored the stomatal development on abaxial epidermis of cotyledon in different seedlings. Among the seedlings of Arabidopsis, up to 61.8% and 85.7% seedlings showed defect in stomata patterning or/and density after NPA and BFA treatment, while only 4.36% and 7.34% showed abnomal in Nicotinan. As for stomatal density, NPA induced a stomatal index (stomata number per mm 2 epidermis area ) increase from 0.24 to 0.37 , and BFA induced a stomatal index (stomata number per mm 2 epidermis area ) increase from 0.24 to 0.39 in Arabidopsis. While in Nictoania, the ratio only increase slightly 0.15 to 0.2 for NPA and 0.15 to 0.18 for BFA. 
CONCLUSION
As a major hormone, auxin controls almost every aspect of plant growth and development. Auxin transport, as well as signaling, involves in many aspect of development process like root elongation, lateral root formation, floral development and so on. Our results also proved auxin transport is essential for seed germination, root development and root gravity tropism in both Arabidopsis and Nicotiana. Auxin transport and signaling enforce stomatal patterning as well as the size of their stem cell compartment in Arabidopsis. But under the treatment of same concentration of inhibitors NPA and BFA, both species exhibited great difference in response in stomatal development, more in detail, the sensitivity to NPA and BFA of stomatal patterning and density differed. Nicotiana seems more resistance to NPA and BFA, thus to auxin transport inhibition.
What is the reason of this inter-specific difference need to be further studied, for differed sensitivity to chemicals or different stomatal patterning regulation mechanism in these two species may help us to understand more details about the stomatal development regulation mechanism based on more data from more species throughout the plant kingdom. For the former, Our results may remind researchers of the difference of sensitivity to chemical inhibitor in various species when they need to adopt exogenous treatment and draw their conclusion. For the latter, the possibility may exist, and if it so, more stomatal development regulation mechanism and comparison research will be made.
